Document ID: [T

8163

LHC Q3 LQXC Cryostat Final
Assembly Traveler

333730 /Rev. D

Job No: 389
E + F Project/Task No.:  300/1.1.1.6.3
M + S Project/Task No.:  300/1.1.1.6.3

Place This Side Down For Scanning!!!

0 O

Magnet Travelers

LQXC06-0



Document ID:  [INWNINHAINLN

3163

Job No.: RO RO
389

Project/Task No. A R R A
300/1.1.1.6.3

Series: | EEA N RRE Wl
LQXC

Serial No: S AR R
LOXCO6

Rework ID: I(|)||||| i

specification No.: [ WAAMVMN RN
333730

Revision: AR
D

LQXC06-0



B e g1 Lt Ao <A AR RSO e -

TD/Engineering & Fabrication Specification # 5520-TR-333730
September 27, 2005

Rev. D
) * Fermi National Accelerator Laboratory
# Batavia, IL 60510
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TD/Engineering & Fabrication

Specification # 5520-TR-333730

September 27, 2005

Rev. D
Revision Page (1 of 3)
Revision  Step No. Revision Description TRR No. Date
None N/A Initial Release N/A 9/10/04
A 4.4 Modified Step. Changed Qty of Pipe Supports (MD-390092) from 2 to 3 per 1689 12/15/04

1.QXCO01.

5.1 Added Step. ““Install the Threaded Rods (Tie Rod Assembly) (MC-390638).
See copy of step 19.9 (Q3 Module Assembly Traveler, TR-333729) in
designated book, for the distance between the Suspension Rings. Record the
previously recorded measurements below.” per TR-333730, LQXCO! and
Tom Page.

5.8 Moved Step. “Install the Cold Mass Insulation Mounting Lug Blankets
(MC-390496).” per TR-333730, LQXCO01 and Tom Page. New Step 53.2.

5.10 Modified Step. Added “Ensure the shield is not sagging prior to the final
tightening of the shield screws.” New Step 5.11. DR No. HGQ-0509.

7.2 Modified Step. Added Picture of Corrector Bus Leads. Modified Table.

B 1.6 Added Step. “Protect the bellows during all stages of production.” DR No. 1711 5/19/05

HGQ-0500.

34 Modified Step. Changed to “Attach the Leak Check sticker for the Vacuum
Vessel Assembly (ME-390133) per ES-107240 to the table below.” Per DR
No. HGQ-046Y.

4.0 Modified Step. Added, removed and re-arranged sequence of steps per
marked up traveler from LHC Production Engineer.

441 Added Step. “Install the Fiducial Mounting Blocks (MB-390808) per Q3
Cold Mass Welded Assembly (ME-390529).”

442 Added Step. “Weid the Fiducial Mounting Blocks {MB-390808) per Q3 Celd
Mass Welded Assembly (ME-390529).”

4.45 Modified Step. Added more Leak Check boxes for all three 4.5k Intercept
Line Leak Checks. Added picture showing locations of each and numbering.

4.46 Added Step. “Leak check the Cooldown Line (MD-390225).” per production
request.

4.47 Added Step. “Leak check the Pumping Line (MB-390224).” per production
request.

4.66 Modified Step. Added pictures showing each of the three 4.5k Intercept Lines
(MB-390226).

4.67 Added Step. “Leak check the Cooldown Line (MD-390225).”

4.68 Added Step. “Leak check the Pumping Line (MB-390224).”

8.5 Removed Step. “Install the Vinyl Flange Covers (MA-390491),
(MA-390492), (MA-350493), (MA-390494), & the Alignment Fiducial
Covers (MA-390495).” Moved to Shipping Traveler per production request.

8.5 Added Step. “Perform a pressurized Leak Check of the Cryostat Assembly.”

LHC Q3 - LQXC Cryostat Final Assembly

Per LQXCO2.
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TD/Engineering & Fabrication Specification # 5520-TR-333730

September 27, 2005

Rev. D
Reyision Page 2 of 3) -
)
" Revision Step No. Revision Description TRR No. Date
C 6.6 Modified Step. Changed to “When the Cold Mass is fully inserted, install the 1742 8/3/05
“Top” Suspension System Adjusting Screws (MB-390039) and the “Bottom™
{C936 Bearing Bronze) Suspension System Adjusting Screws (MB-390878).”
Per DR No. 4214.
7.1 Modified Step. Modified Electrical Table. Removed “Voltage Tap Serial
Numbers”.
8.5 Modified Step. “Perform a pressurized Helium Leak Check of the Cryostat
Assembly.”
8.6 Added Step. “Ensure all Pipe Supports are in place.” Per LHC Project
Engineer Cryostat.
8.7 Added Step. “Perform a Final Stretched Wire measurement.”
Per TR-333755 - LQXAO04.
8.8 Added Step. “Perform a Final Cryostat Pipe Survey measurement.”
Per TR-333755 - LQXAO04.
D 4.5 Removed Step. “Install Pipe Anchor (MC-390486) on the Cold Mass per Q3 1765 927105
Cryostat Assembly - Internal Piping (ME-390213).” Per Damon Bice.
4.6 Modified Step. Modified Picture to “Installing/Uninstalling Blankets”. Per
Damon Bice.
4.14 Modified Step. Changed to “Slide the Heat Exchanger Outer Shell
{ME-390215) through all three supports and both Suspension Rings.” Per
Damon Bice.
4.20 Modified Step. Removed one leak check sticker. Only need one.
437 Removed Step. “Modify the Heat Exchanger Spool. it necessary.” Per
Damon Bice.
i 4.39 Added Step. “Verify that the Q3 Heat Exchanger Corrugated Tube Assembly
f (ME-390216) is perpendicular to the Outer Shell Weldment (ME-390385) as
per Q3 Heat Exchanger Assembly (ME-390214).” Per DR No. 4270.
4.44 Removed Step. “Position the Cooldown Line Tube (MB-390225).” Per
production request. (Duplicated)
4.45 Removed Step. “Position the Pumping Line Tube (MB-390224).” Per
production request. (Duplicated)
4.40 Removed Step. “Weld the Heat Exchanger Outer Shell Extension Spool
(MD-390659) per Q3 Heat Exchanger Quter Shell Weldment (ME-390385).”
(Same as step 4.37)
4.55 Modified Step. “Weld the Q3 Pipe Anchor (MC-390486) to the Cold Mass
Assembly (ME-390528) as per Q3 Cryostat Assembly Internal Piping (ME-
390213).” Moved step to new step 4.33 per production request.
4.58 Added Step. “Weld the 4.5k Intercept Tube Brace Bar (MB-390816) as per
Q33 Cryostat Assembly Internal Piping (ME-390213).” Added picture. Per
Damon Bice.
59 Modified Step. Added Picture from step 4.6.
5.13 Added Step. “Weld the Non IP Extension Spools (ME-390652, part of
ME-390437) per Q3 Thermal Shield Cooling Tube Weldment (ME-390437)."
Per production request.
5.14 Added Step. “Perform a Leak Check on the Q3 Thermal Shield Cooling Tube
Weldment (ME-390437}.” Per production request.
6.7 Modified Step. Changed to “Using Lower Suspension System Adjusting
Screws, raise Cold Mass two (2) full turns.” Per Damon Bice.
)
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LQXC06-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333730
September 27, 2005
Rev. D

Revision Page (3 of 3)

Revision  Step No. Revision Description TRR No. Date

D 6.8 Added Step. “Ensure Cold Mass has been adjusted in the Vacuum Vessel and 1765 9/27/05
{Continued) that all eight (8) Adjusting Screw Holes are aligned with threaded holes of {Continued)

Suspension System.” (Crew Chief Signoff) Per Damon Bice.

6.8 Removed Step. “Install Conflat Flanges (MA-390374) w/ Copper Gaskets
(MA-390375) and Bolt Set (MA-390376) to Cryostat as per 3 Cryostat
General Assembly (ME-390132).” Moved to after Final Cryostat Pipe Survey
Measurement. New Step 8.8. Per Damon Bice.

6.11 Added Step. “Install the Support Bracket Assemblies (Qty. 4) (MD-390783)
as per Q3 Thermal Shield Assembly (ME-390436).” Per Damon Bice.

7.1 Modified Step. Changed Q3 Reststance table. Moved KEK label resistance
check al-bl to Nominal resistance group 6.75 € to 6.85 Q. Added MFR (}
column {o RTD Table, per Damon Bice.

8.1 Modified Step. Changed to “Prepare the Power Leads and corrector bus to be
cut by measuring and marking the appropriate cutoff location as per Q3
Module Assembly (ME-369900).” New Step 4.61.

8.2 Added Step. “Verify the mark has been placed at the appropriate cutoff
location as per Q3 Module Assembly (ME-369900}. ...” New Step 4.62.

8.2 Modified Step. Changed to “IN THE PRESENCE OF THE
RESPONSIBLE AUTHORITY. cut the Power Leads and the

corrector bus at the appropriate cutoff location (mark) as per as per Q3
Module Assembly (ME-369200).” New step 4.63.

8.7 Modified Step. “Perform a Final Stretched Wire measurement.” Moved to
New Step 8.1.

8.8 Modified Step. “Perform a Final Cryostat Pipe Survey measurement.”
Moved to New Step 8.2.

LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LQXC06-0

Notes:
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TD/Engineering & Fabrication

Specification # 5520-TR-333730

September 27, 2005

Ensure appropriate memos and specific instructions are placed with the traveler before issuing the

o

sub traveler binder to production.

1.0 General Notes

1.1

12

13

14

1.5

1.6

All steps that require a sign-off shall include the Technician/Technician(s)s first initial and
full last name.

No erasures or white out will be permitted to any documentation. All incorrectly entered
data shall be corrected by placing a single line through the error, initial and date the error
before adding the correct data.

All Discrepancy Reports issued shall be recorded in the left margin next to the applicable
step.

Personnel shall perform all tasks in accordance with current applicable ES&H guidelines
and those specified within the step.

Cover the product/assembly with Green Herculite (Fermi stock 1740-0100) when not
being serviced or assembled. '

Protect the Bellows during all stages of production.

2.0 Parts Kit List

2.1

LHC Q3 - LQXC Cryostat Final Assembly

Attach the completed Parts Kit for this production operation to this traveler. Ensure that
the serial number on the Parts Kit matches the serial number of this traveler. Verify that

the Payts Kit rgceived is complete.
Y37 fr'S

Date L4

Page 5 of 40
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TD/Engineering & Fabrication Specification # 5520-TR-333730
September 27, 2005

Rev. D
3.0 Vacuum Vessel Preparation and Painting
31 Record the Vacuum Vessel Serial Number.
L322
- T-27-0"
Technician(s) Date
32 Inspect the transition area between the Support Sections and Tube Sections. Grind smooth
if necessary.
==/ 19724
Technician(s) Date
33 Clean the Vacuum ¥&sse -390133) using a vacuum cleaner or equivalent.
é‘ jjt E)' C{-;QT’GJ"“
Technician{(s) Date
34 Attach the Leak Check sticker for the Vacuum Vessel Assembly (ME-390133) per
ES-107240 to the table below.
Part No. ( DETERMINATION OF DETECTABLE LEAK
PART s SCALE SCALE
NO ) { R UNITS UNITS & ) DETERMINATION OF MINIMUM
— ‘ ; = BEFORE WHILE 3 . DETECTABLE LEAK ]
DATE . OPERATOR'S HELIUM | ENCLOSURE - e
TIME LAST NAME PROBE FLOODING MDS - ({Response - Beckgnd! - Leak Value!  MDL
1 P ) T g g s 3 ‘ﬁ:‘/ - L‘i P AT M
i ELTINPE =1 A : s T 4,208 T
v nr—
1 L I 1 | 1 I | —— —
W ?/Qf/qg
Inspector Date
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LOXC06-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333730

September 27, 2005

Rev. D
3.5 Prepare the outside of the Vacuum Vessel (ME-390133) for painting. Clean using Ethyl
Alcohol (Fermi stock 1920-0550) and Kimwipes (Fermi stock 1660-2500) or equivalent.
D o - // —> e 27 LS
Technician(s) Date
3.6 Mask the Stainless Steel Components of the Vacuum Vessel for painting.
o D P27 D
TechniEian(s) Date
37 Prime the Vacuum Vessel using Rust-o-leum (Fermi stock 1825-4000).
e = i . . L —
w < _J_Zé R F-07-0f
Techmcian(s)y —— Date
8 Verify that the Screws (MA-393036) will thread easily into the appropriate holes in the
Vacuum Vessel (ME-390133). If necessary, tap out holes with M10 — 1.5 Tap.
Move Vacuum Vessel (ME-390133) to Table.
B 3/221¢5
Léad Person Date
39 Verify that the Adjusting Screws (MA-393039 and MA-390878) will thread easily into the
apprepriate holes in the Vacuum Vessel (ME-390122).
W ed) 92775
Créw Chief Date
3.10 Paint the Vacuum Vessel using Flambeau Red (Fermi stock 1825-3710).
& oy ,Q--lg T T TTC
Technician(s] Date
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LQXC06-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333730

September 27, 2005

Rev. D
4.0 Piping Assembly
Note(s):
Do not use a Strap Wrench on the Pipes.
4.1 Place thg Cold Mass Assembly on the Insertion Rail System.
7-30-cr
chnician{s) Date
42 Clean the Pipe Supports with Ethyl Alcohol (Fermi stock 1920-0550) and Kimwipes
{Fermi stoc_]_( m{660-2500) or equivalent.
Technician(s) Date
43 Install Cold Mass Insulation per Q3 Cold Mass Magnet Insulation Installation
(ME-39Q .
=, AR
Tc‘c'ﬁnician(s) Date
4.4 Install the Pipe Supports (MD-390092) (Qty. 3) on the Cold Mass per Q3 Cryostat
Assembly Internal Piping (ME-390213).
Note(s):
A Tie Bar may be disconnected, if necessary, from the Fixed Support Assembly to
install the central two pipe supports.
PIPE SUPPORT ASSEMBLY
7 —
EaRs /; 9.10- 9
Technician(s) Date
/
LHC Q3 — LOXC Cryostat Final Assembly LHC Serial No.: LQXC06-0
Notes:
Page 8 of 40
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TD/Engineering & Fabrication Specification # 5520-TR-333730
September 27, 2005

Rev. D
4.5 Using Pipe Supports (MD-390092) as a template, cut the blankets around the Pipe Support
Feet and slit blankets circumferentially at the Pipe Supports.
cHp——/ [0 /0f
Technician(s) . Date
4.6 Starting from the North Side of IP (or East) End of Magnet, mark the East End of the
1* blanket “1E” (1 East) and “1W” (I West) as per Figure 4.0-A below. Label the next
blanket in this fashion, incrementing the numerical value for each blanket as per Figure
4.6-A. When all blankets are installed on Cold Mass, blanket designations should be
placed near the “Top” of the North side of the magnet as per Figure 4.6-A. (This step will
be referenced in step 3.9)
INSTALLING / UNINSTALLING BLANKETS
IP END NON-IP END
(View from “North” End of Magnet looking “South”)
Figure 4.6-A
(4~ /-00
Technician(s Date
4.7 Remove Pipe Supports (MD-390092) and blankets. Wrap blankets in plastic bag to keep
clean for later use. Label blankets as they are removed for later positioning.

D d . -
(‘_IE{‘/) / 10~ /~0(
Technician(s) / Date

4.8 Install Pipe Supports (MD-390092) to same locations as in step 4.4. -
D) Preer 2oy Sy S 55
Technician(s) - Date
4.9 Clean the Cold Mass and the Retainer Clips (MA-390103) with Ethyl Alcohol
{Fermi stock 1920-0550) and Kimwipes (Fermi stock 1660-2500) or equivalent. _
3.2 s £ ’ . Z/
W Sl i i S -/ 05
“Technician(s) o ’ /"y Date
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LQXC06-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333730
September 27, 2005
Rev. D

4.10  Weld the Retainer Clips (MA-390103) to the Cold Mass Outer Shell as per the
Q3 Cryostat Internal Piping Assembly (ME-390213).

e/ (& ]
Weldor(s) Date J

2.9
4.11 Install the Threaded Rods (Tie Rod Assembly) (MC-390038). See copy of step #88
(Q3 Module Assembly Traveler, TR-333729) in designated book, for the distance between

the Suspension Rings. Record the previously recorded measurements below.

Non-IP North to IP North dz/ G

Non-IP South to IP South Sl A

L Sl B
Date

4.12 Install Tie Bar Retaining Clamp (MB-390136) as per 3 Cryostat Internal Piping
Assem (ME-390213).

W (O iy
4hmcxaﬁfs) Date

4.13 Clean the Q3 Heat Exchanger Quter Shell (MD-390385), Q3 Pumping Line (MB-390224)
and the Q3 Cool Down Line (MB-390225) with Ethyl Alcohol (Fermi stock 1920-0550)
and Kimwipes (Fermi stock 1660-2500) or equivalent,

/""F"/f"

-

- e - 1
P )y RS

chhnlclaﬁ(s) / ate -

LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LOXC06-0
Notes:
Page 10 of 40
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TD/Engineering & Fabrication Specification # 5520-TR-333730
September 27, 2005
Rev. D

4.14 Clean the Pumping Line End Flange (MB-390032), the Cocl Down Line End Flange
(MB-390033) and the Heat Exchanger Corrugated Tube Flange (MB-390030) with Ethyl
Alcoho] (Fermi stock 1920-0550) and Kimwipes (Fermi stock 1660-2500) or equivalent.
- ,«’-‘7;"’?’/ - c—

Technician(s) Date

4.15 Slide the Heat Exchanger Outer Shell (ME-390215) through ail three supports and both
Suspension Rings.

Note(s):
Ensure the cross over hole in the Heat Exchanger Pipe is lined up with the

elbow on the End Dome.
—

7.

% Technician(s) 7 F Date

4.16 Position the Q3 Pipg Anchor (MC-390486).

D7 //A«,wf_f”i o-2 0

‘I‘echﬁician(s) Date

4.17 Position the Heat Exchanger Weld Connector Adapter (MC-390278).

. {

3 T o A sl “ R

Wi el o //// '/'/ . L3 ‘ < L
Téeffnician(s) v "Date

4.18  Position the Heat Exchanger Outer Shell Pipe (ME-390215).

r — . .
") . T I / a9 . A

Technician(s) = Date

4.19 Clean the Non-IP End of the Heat Exchanger Corrugated Tube (MC-390217) and the
Non-IP End Inner Tube Adapter (MC-390658).

i 'f‘.{. \: -—r/ ) A "’l
e O 3o o 2. 0F
Technicidn(s)  ¢.° Date

420 Weld the Non-IP End Inner Tube Adapter (MC-390658) to the Heat Exchanger Corrugated
o Tube (MC-390217) per Q3 Wcha er Cogrugated Tube Weldment (ME-390395).
/ AY

* Jo| >/

Date

Weldor(s)

LHC Q3 — LQXC Cryostat Final Assembly LHC Serial No.: LOXC06-0
Notes:
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TD/Engineering & Fabrication

Specification # 5520-TR-333730
September 27, 2005

Rev. D
421 Perform a Leak Check on the Non-IP End Inner Tube Adapter (MC-390658) and the Heat
Exchanger Corrugated Tube (MC-390217)
Part No. ‘ DETERMINATION OF DETECTABLE LEAK ]
PART L8y 00 | scau SCALE
DETERMINATION OF MINIMUM
UNITS UNITS
NO. & o wuidalad ‘\\‘ﬂ’ “RBEFORE WHILE DETECTABLE LEAK
DATE OPERATOR'S HELIUM ENCLOSURE
TiIME LAST NAME PROBE FLOODING MDS - ti{Response - Bckgndl — Leak Value) = MDL
. . q ~ T
- - ) : . ) . W
977 o8 i \sen L BXL \Bxy | K coxshex kT
SamaSaa G a\a\os
Faspe Date
422 Assemble the eat Exchanger Corrugated Tube Assembly (ME-390216).
£ & (O30
Technician(s) Date
4.23 Insert the Q3 Heat E‘]xchanger Corrugated Tube Assembly (ME-390216).
C. w %l
Technician(s) Date
4.24  Position Q3 Heat Exchanger Corrugated Tube Assembly (ME- 390216)
PP Y7 AR
Techmc1an(s) o / Date
4.25 Position the Heat Exchanger Flat End Cap (MD-390178).
iy Y rd /,/‘f,(’ -, / 7 /,(/) ” __:_‘ £ K
Technician(s) g Date
4.26 Purge the Assembly using Argon (Ar) gas. -
e ,E ‘ _ :\/
) il / A0 5 T)
ﬁ"echniclan(s) o / / Date
f’[ 4.27 Tack weld the Heat Exchanger Weld Connector Adapter (MC-390278} to the Heat

Exchanger Outer Shell (ME-390215).

Note(s}):

DO NOT WELD THE HEAT EXCHANGER INNER TUBE TO THE END

. ,CAPH!
///“ 4

Weldor(s)

LHC Q3 - LQXC Cryostat Final Assembly

Page 12 of 40
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Tack weld the Heat Exchanger Weld Connector Adapter (MC-390278) to the IP End
Dome 90° Elbow (MC-390220 of Non-IP End Dome Weldment MD-390219).

Note(s):
DO NOT WELD THE HEAT EXCHANGER INNER TUBE TO THE END

CAPIl! .
U g b o fifes

V'Veldor(s)b Date

Tack weld the Heat Exchanger Flat End Cap (MD-390178) to the Outer Shell Weldment
(MD-390385)

Note(s):
DO NOT WELD THE HEAT EXCHANGER INNER TUBE TO THE END
CAP!!1

e F. b 1o/ Jo

Weldor(s) Date

Wcld the Heat Exchanger Outer Shell Pipe (ME-390215) to the Heat Exchanger Weld Connector
ter (MC-390278) as per Q3 Cryostat Assembly Internal Piping (ME-390213).

/u//()f / /k—/\——_ﬁ e j/oj

Weldor(s) Date

Weld the IP End Dome 90° Elbow (MC-390220 of Non-IP End Dome Weldment MD-390219)
to the Heat Exchanger Weld Connector Adapter (MC-390278) as per Q3 Cryostat Assembly

Interpal Piping (ME- 390213) ~
ZfT A e~ /o,/]%ﬁ >

Weldor(s) Date

Weid the Heat Exchanger Flat End Cap (MD-390178) to the Outer Shell Pipe (MD-390215)
as p r Q3 Heat Exchanger Outer Shell Weldment (ME-390385).

Sl A le—T /f)/z/é)

Weldor(b) Date

Ensure the Pipe Anchor is in the correct position per Q3 Cryostat Assembly Tnternal
Figin E-390 13) AL

a
%ﬁ ////11/1_1’(/// f 3 ng’)r /_/’() .
Crew Chief ‘ Date {

2
=

Weld the Q3 Pipe Anchor (MC-390486) to the Cold Mass Assembly (ME-390528) as per

Q?ryostat Assembly Internal Piping (ME-390213). /
e e

7 Weldor(s) Date

%the Heat Exchanger Outer Shell Pipe (MD-396215) to the Pipe Anchor (MC;390486).

é h——-—"“‘——-, / . . ) o 3/
Weldor(s) Date

LHC Q3 — LQXC Cryostat Final Assembly LHC Serial No.: LOXC06-0

Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333730
September 27, 2005
Rev. D

4.36 Determine the length of the Heat Exchanger Outer Shell Extension Spool (MD-390659).
(Contact Responsible Authority for details, if necessary).

4+— 350mm —————»

R R

:1— 7.5 mm

Re— 1275m0m —
-— 2225 mm —»

Q3 Heat Exchanger (Hx)
Outer Shell Measurement

436.1 Position the Heat Exchanger Spool and Weld Rings in place.

4.36.2 Hold Spool in place and measure from the bearn tube flange to the Heat
Exchanger Spool Flange. This operaticn requires at least two (2) technicians.

- -
Record measurement here: p >4 pana

4.36.3 Subtract 222.5 from the above measurement. This is the amount to shorten the
spool.

-2
Above measurement: 25

Subtract: _222.5
Shorten Spool by: 9 §

4.36.4 7k up drawing and give to machine shop or equivalent to shorten spool.

\ L+ wc,x/ /0-44’)3/
,/Tgtﬁnician(s) Date

Responsible Authority/Physicist Date

LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LOXC06-0
Notes:
Page 14 of 40
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TD/Engineering & Fabrication Specification # 5520-TR-333730

September 27, 2005

Rev. D
4.37 Pﬁ:ﬁglixchanger Outer Shell Extension Spool (MD-390659).
TEchntcian(s) Date
4.38 Position the Q3 Heat Exchanger Corrugated Tube Assembly (ME-390216) per Q3 Heat
Exchanger Assembly (ME-390214).
g Lo/ s
Technician(s) Date
4.39 Verify that the Q3 Heat Exchanger Corrugated Tube Assembly (ME-390216) 1s
perpendicular to the Outer Shell Weldment (ME- 390385} as per Q3 Heat Exchanger
Assembly (ME;390214).
\AM /D [ o /,b%
Cfely Chief Date
4.40 Weld the Q3 Heat Exchanger Corrugated Tube Assembly (ME-390216) to the Outer Shell
Wekimgnt (ME- 390385) as per Q3 Heat Exchanger Assembly (ME-390214).
, /aL b 10/ />
Weldor(s) Date
4.41 Weld the Heat Exchanger Corrugated Tube Flange (MB-390030) to the Heat Exchanger
Oute/; Shell (ME-390385} as per Q3 Heat Exchanger Assembly (ME-390 14)
/ ‘g(‘/i/f_ 657 /A ~ /o O
Weldor(s) Date
4.42 Inmdown Line Tube (MC-390225).
A\ Jol'fes
Technician(s) Date
VY
W ?D AT E-)L(.fmfu B OuTRL Shere EXTEASHY f" L
(WENGR-
LHC 3 — LQXC Cryostat Final Assembly LHC Serial No.: LQXC06-0
Notes:
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4.43 Ingert the Pumping Line Tube (MB-390224).
o) o
»A ya / Jc! ‘—'fv >
'f‘echnician(s) Date
4.44 Weld the Cocldown Line End Flange (MB-390033) to the IP End of the Q3 Cool Down
LineAMB-390255) as per Q3 Cryostat Internal Piping Assembly (ME-390213).
Vi B —— re/q/c 5
Weldor(s) Date
4.45 Weld the Pumping Line Flange (MC-390032) to the IP End of the Pumping Line Tube
(MBF-390224) per Q3 Cryostat Internal Piping Assembly (ME-390213).
VA N /o Sy S 5
Weldor(s) Date
4.46  Pgsitipn the Copldown Line Non-IP End Extension Spool (ME-390663).
I’cchnjcian(s) Date ! !
4.47 Pogition El:jz;pping Line Non-IP End Extension Spool (ME-390650).
Q-d—i _ 1] &[5
Technician(s) Date ' 1T
4.48 Weld the Cooldown Line Non-IP End Extension Spool (ME-390663) to the Cooldown Line
Tube {MB-390225) per Q3 Cryostat Internal Piping Assembly (ME-390213).
/{/(‘(,T /(' e — /O /L/ / o
Weldor(s) Date
4.49 Weld the Pumping Fine Non-IP End Extension Spool (ME-390650) to the Pumping Line
Tu?r(MB-390224) per Q3 Cryostat Internal Piping Assembly (ME-390213).
St A 10/ 9/°5
Weldor(vs) Date
4.50 Position the Cooldown Line Tube (MB-390225) and the Pumping Line Tube (MB-390224)
per Q3 Cryostat Internal Piping Assembly (ME-390213).
h. hyd i’“"{l“’/
Technician(s) Date
451 Purge the Cooldown Line Tube (MB-390225) and the Pumping Line Tube (MB-390224)
and the Cold Mass r)ith Argon Gas (Ar).
Inspecgr Date / /
LHC Q3 - LQXC Cryostat Final Assembly LHC Sertal No.: LGXC06-0
Notes:
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4.52 Weld the Cool Down Line (MC-390225) and the Pumping Line Tube (MB-390224) to the
Q3 Pipe Anchor (MC-390486) as per Q3 Cryostat Assembly Internal Pi]}ing (ME-390213).
A 4 b (o //63
Weldor(s) Date
4.53  Insert Q3 4.5k Intercept Line Tubes (MB-390226) as per Q3 Heat Exchanger Assembly
(ME-390214).
é:’c gfl_tO (H-5~08
Technician(s) Date
4.54 Purge the Q3 4.5k Intercept Ling Tubes (MB-390226).
o7 7
/ P 9/’7/ / ﬂ / ;///
Technician(§) %47 Date
4.55 Weld the 4.5k Intercept Line Non-IP End Extension Weldments {ME-390679) to the 4.5k
Intercept Line Tubes (MB-390226) as per Q3 Cryostat Assembly Internal Piping (ME-390213).
. ! K e . . e
ST . o= 10/5 /03
Weldor(s) Date
4.56 Ensuring that the Q3 4.5k Intercept Line Pipes (MB-390226) have been purged, weld the
Intercept Line Pipe Stops (MA-390379) as per Q3 Cryostat Assembly Internal Piping
(M%390213). .
j://Q~/’L/,,i u// L (o575
Weldor(s) Date
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LOXC06-0

Notes:
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457  Mark and position the 4.5k Intercept Tube Brace Bar (MB-390816) for welding as per Q3
Cryostat Assembly Internal Piping {ME-350213).
Techmcian(s) Date
458 Weld the 4.5k Intercept Tube Brace Bar (MB-390816) as per Q3 Cryostat Assembly
Internal Piping (ME-390213).
4.5k Intercept /-
TACK WEL T 1T LIRS
Tube Brace Bar 3 ALK HELD | 165 W0, 22
| = ITEM NG 14 AS SHOWN
\ S TYP. (4] PLACES
N JIE A8 LAV /’\
Y 4/ 14 )
/o J / ><
= 4
7 |
4.5k Intercept
Tube Brace Bar e {
e 150.0 ———=
TVP, BOTH ENDS '
y SCALE: 724 y |
Ay f b o S o r
Weldor(s) Date
LHC Q3 — LQXC Cryostat Final Assembly LHC Serial No.: LOXC06-0
Notes:
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4.59 Mark the Fiducial Mounting Blocks (MB-390808) per Q3 Cold Mass Welded Assembly
i (ME-390529).
e I5/
S, [ofS jgs
Date !
4.60  Weld the Fiducial Mounting Blocks (MB-390808) per Q3 Cold Mass Welded Assembly
(ME-390529).
TYP, (BUIH SNOSE —ee 1RO T e
270551 —
P, (ol Mt
i
o (1
i 23 ) FIDUCIAL MOUNTING BLOCK
g T *
posey 7 /‘éfbiv A 14 5) ¢4
| Weldor(s) Date
)
LHC Q3 ~ LQXC Cryostat Final Assembly LHC Serial No.: LOXC06-0
Notes:
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4.6l

4.62

4.63

4.64

b

fots

4.65

LHC Q3 - LQXC Cryostat Final Assembly

" Responsible Althority/Physicist

Specification # 5520-TR-333730
September 27, 2005
Rev. [»

Prepare the Power Leads and corrector bus to be cut by measuring and marking the
appropriate cuteff location as per Q3 Module Assembly (ME-369900). Remove any
Kapton insulation from the end of the lead to approximately 4 inches beyond the cutoff

mark. Clapp the Leads, individually. using the “Lead Clamp Block Tooling”.
&L\“‘C I/dj ) / .F'/u

Tech'nician(s) Date

Verify the mark has been placed at the appropriate cutoff location as per 33 Module
Assembly (ME-369900).

> / e SO -5

Date

IN THE PRESENCE OF THE RESPONSIBLE AUTHORITY,

cut the Power Leads and the corrector bus at the appropriate cutoff location (mark) as per

Q3 Iozle AsseuOly {ME-369900).

Telhnician(s)

/D / < ’,/, 55

Date

R/ A
Respéﬁa@lé'Aut‘hority/Physicist
Fusg e Ends of the Leads.

A g

Weldor(s)

Remove lamp;Dcn fusing is complete and it is safe to do so.

Date L

L] AN
Téchnician(s)

LHC Serial No.: LOXC06-0
Notes:
Page 20 of 40
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s-Asserp ’l-y for Pressur¢ Test at 363 psi.

4.66 Prepare Cold M
Y
& A

Technician(s)

——

[~ (A-a S
Date

4.67 Verify Cold Mass Jgsembly is ready for Pressure Test at 363 psi.

/}i S /fﬁz/cﬁ/

Responsible Authority/Physicist Date

4.68 Perform a Pressure Test of the Cold Mass Assembly at 363 psi Nitrogen per Section 5034
of the Fermilab ES&H Manual and UG-100 of the Code.

Warning:
The test is to be performed after normal working hours
and only personnel directly involved with the test will
be present.

Responsible Authority/Physicist Date

4.69 Leak Check the Cold Mass Assembly. (This will include the Quter Shell (MD-390385)).

Part No. DETERMINATION OF DETECTABLE LEAK

Loy XQW &

. .
M MD.S. + ({Response - Background) = Leak value) = MDL

SCALEUNITS | SCALE UNISS

OPERATOR’S BEFORE WHILE :
LAST NAME weLom | encrosume|  MDS Response | Background |  1.eak Value MDL
PROBE FLOODING

\N \\SO\(\_, Lf'a_?Y\ HER XA g 5:?)(‘5/?(;7)(!3_._‘:1_\:(5‘-3 345
~ s, A A0 \E\\Qg

Date

LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LOXC06-0

Notes:
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4.70 Leak check the three Q3 4.5k Intercept Lines (MB-350226).
Q3 IP END VIEW
No Tube
in this
location
4.5k Intercept Line - #1
= . Part Ng. ™ DETERMINATION OF DETECTABLE LEAK
\J\r&_\, D \_s.:q;(
M.D.S. + ({Response — Background) + Leak value) = MDL
OR'S SCALE UNITS | SCALE UNITS
OPERATOR- BEFORE WHILE . \
LAST NAME HELIUM ENCLOSURE MDS Response Background Leak Value MDL
PROBE FLOODING
m \(.L-Q_;/\r_ oy : = \.? . -8 Q q 'm
VRXATNRRN ~ SLYS (RA [T ixee | A e

LHC Q3 — LQXC Cryostat Final Assembly

Page 22 of 40

LHC Serial No.: LOQXC06-0
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} Q3 IP END VIEW
No Tube
in this
location
4.5k Intercept Line - #2
Part No. DETERMINATION OF DETECTABLE LEAK
N o -
i (S e A M.D.S. + ((Response — Background) + L.eak value} = MDL
y OPERATOR'S SCALE UNTIS | SCALE UNITS
RATOR’ BEFORE WHILE
LAST NAME HELIUM ENCLOSURE MDS Response | Background Leak Value MDL
PROBE FLOODING
[l
- o : . . . i} _l 0
Cvme oo | romd R [Bexs| 1ox | 33 xe 089 (et
J |
LHC Q3 — LQXC Cryostat Final Assembly LHC Serial No.: LQXC06-0

Notes:
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Q3 IP END VIEW
No Tube
in this
location
4.5k Intercept Line - #3
. Part No. DETERMINATION OF DETECTABLE LEAK
v o ny e :
.
- <
S VN M.D.S. = {{Response — Background) + Leak value) = MDL
SCALE UNITS | SCALE UNITS
OPERATOR’S BEFORE WHILE
LAST NAME HELTON ENCLOSURE MDS Response | Background Leak Value MDL
PROBE FLOGDING
La\s o e | = , 2t REY, e
NANTE DN \ YL VO | &2 Slé,)(f:. [E ) ALXE OV xE—

= e ™ \_/\ | \
s :.t-‘i\g‘,s_g:‘ \\\l§ Q \ RS AR \O\‘\k’\\ @ S

Inspecib“r\\ T Date

—

-—

—

LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LOXC06-0

Notes:
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) 471 Leak Check the Cooldown Line (MD-390225).
Q3 IP END VIEW
Cooldown Line (MD-390225)
~ APQQ No. DETERMINATION OF DETECTABLE LEAK
\‘ B E?)\'(—&: s e e
% \‘\&Ax e M.D.S. + ((Response ~ Background) + Leak value) = MDL
, SCALEUNITS | SCALE UNITS
?ﬂiF;;l’{rA;‘gﬁﬁs ?é{CgME ENSL%%ETRE MDS Response | Background Leak Value MDL
PROBE FLOODING
NS - 2 BLKS| z a2\ es| Ag%e- L]
N e e o X\ 8 X L R 6 X g X\ = ‘xE-® L0 IE-—
~eosoe My AN 4 e NONASN G S
Techmetan(s) Date
j
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LOXC06-0

Notes:
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4.72 Leak Check the Pumping Line (MB-390224).
Q3 IP END VIEW
Pumping Line (MB-390224)
- art No. = - DETERMINATION OF DETECTABLE LEAK
? = e e Rt &
_ M.D.S. + ({Response — Background) + Leak value) = MDL
OPERATOR'S SCALE UNITS | SCALE UNITS
TOR’ BEFORE WHILE .
LAST NAME HELIUM | ENCLOSURE MDS Response | Background | Leak Value MDL
PROBE FLOODING
. N . [R¥
\)Q\xq_m~ X sy | X 56 xshayy BX xe-s |41 xe-—

LHC Q3 - LQXC Cryostat Final Assembly

Page 26 of 40
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Date
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50 Shield Assembly
51 Instail ﬂle Col}l Mass Insulatlon Mounting Lug Blankets (MC-390496).
ay /Q/,(/u/; /0//9/05

Techn1c1an(s) Date '

5.2 Lift the Cold Mass Assembly and place the (IP End) Q3 End Section (ME-390439) and
{Non-IP End) Q3 End Section {ME-3%0439) on the Insertion Rails. Lower the Cold Mass

back gjito the rails ensuring the holes in the Shield Sections line up with Support Rollers.
AN [OD-20-0%"

ﬁ echnician(s) Date
5.3 Insert the M Ecct on {ME-390435) and thc Support Bands (MD-390083).
,2);’{//’,/7‘; ,/' [0-20-0%
Techmman(s) ”'/g// - Date
54 Assemble the bottom half of the shield. Leave all bolts loose. Spray all screw threads with
Molybdenum.

L o o8
] L Date

Techniciants)

5.3 Assemble the Cooling Tubes (MD-390437) to the Bottom Half of the Shield, leaving all
screws loose. P

e

Technician{s) /

£.z2¢ o

Date

5.6 Tighten all screws on Bottom Half of the Shield. (Screws on Bottom Half of Shield will

be inaccessibﬂr blghkets gre installed.)
o v 4 "’ =’ .
-] K A /D20 -0

A,

Technician(s) j Date

57 Lift the Cold Mass and place the Shield Inner and Outer MLI Blankets
(ME-390489 & ME-390490) onto the Insertion Rails in the correct orientation.

Note(s):
Place yuter Blanket (ME-390490) on the Rails first.
. —
1_.{;_54 G‘?/ e O — T 2 \.5
TechsfiEian( Date
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LOXC06-0

Notes:
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5.8 Lower the Cold ass onto the rails. Ensure the slits in the blankets line up with Support
Rollers.
T
/J’J'//xx/ ;/ e A
Tecfmcaang;/ Dite
5.9 Install the Cold Mass MLI Blankets per (ME-390527) and in the same position as Step 4.6.
INSTALLING / UNINSTALLING BLANKETS
IP END NON-IP END
{View from “North" End of Magnet looking “South”)
=4 o s e O
Tecfmician(s) / te
5.10 Cut and instail the pipe MLI blankets per Q3 Piping Assembly Insulation Installation
(ME 390545)
02 -0
Date
5.11 Install the IP & NONJIP End Shields per Q3 Thermal Shield Assernbly (ME-390436).
Spray all screw threads with Molybdenum. Ensure the shield is not sagging prior to the
final tightening.af the shigld screws. /
s -2t BN
Technician(s) Date
5.12 Install the Q3 Center Section (Shield) (ME-390435). Leave all screws loose.
/ [g-21-397
Technician(s) Date
5.13 Tighten all Shield Screws (MA- 930@8).
& ' 7D 2(-08~
Technician(s) Date
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LOXC06-0
Notes:
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s

5.14

o o>
Tie Kevlar string around blankets op eaclyside of Suspension Ring Wheels at all locations.
, [O-2/-04"
Technician(s} Date
Instal} the Shield Blankets (ME-39048% & ME-390490).
10-20 838"
Date

Technician(s)

Weld the Non IP Extension Spools (ME-390652, part of ME-390437) per Q3 Thermal

Specification # 5520-TR-333730
September 27, 2005
Rev. D

LHC Q3 - LQXC Cryostat Final Assembly

Page 29 of 40

5.16
Shieuy(:oo ing Tube Weldment (ME-390437).
Y . , A —
fa. U ¢ { O /2 ¢ %’ 3
Weldor(s) Date
5.17 Perform a Leak Check on the Q3 Thermal Shield Cooling Tube Weldment (ME-390437)
ey Part No. DETERMINATION OF DETECTABLE LEAK
N X e 3 .
e t't{ M.D.S. = ((Response - Background) < Leak value) = MDL
OPERATO SCALE UNITS | SCALE UNITS
PERATOR’S BEFORE WHILE
: LAST NAME marm | enclosre| VDS Response | Background | Leak Value MDL
i PROBE FEOODING
. o \ o
o . - : — T > o b - .
KA\ Sow oxtdox] X BEXGYRo X | SN kE EAE —
. Part No. * — DETERMINATION OF DETECTABLE LEAK
UVWW_AS\\\MA}&J
S Vﬁ\""’:‘s"&'ﬁ = M.D.S. = ({(Response — Background) + Leak value) = MDL
OPERAT SCALE UNITS | SCALE UNITS
ERATOR’S BEFORE WHILE
LAST NAME HELIUM ENCLOSURE MDS Response | Background Leak Value MDL
PROBE FLOODING
\)\'; \ < : : e’ =1y e 3 Xie-8l .91 e
DL\ S oV veahexy | R |sgxolvexy [TAet | 0 xE
_ . L \ \
Qe R \O\RL\C S
Technigionls). Date

LHC Serial No.: LQXC06-0

Notes:
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6.0 Cold Mass Insertion into the Vacuym Vessel

6.1 Instail Pig Steel Rd'ba;r Putty, or equivalent, between the Vacuum Vessel and the Insertion

Rails. #
P
J [0-3.5-95

Techmcran(s)ﬂ Date

6.2 Install the Cold Mass Pull-in Toohng

A7 J/ f\ 722 - 05

Techni s Date

6.3 Mount the Pneumatic Winch to 4%0(” on the West side of the Vacuum Vessel.

1c n(s) Date
6.4 Connect the cable to th/hil -in Tgoling.
WM Lo=2E oS
Tech 1a s) Date
P:i the Cold Mass Assembly into the Vacuum Vessel.
M _s0]25/%

Techn\i'é'ian(s) Date -

6.6 When the Cold Mass is fully inserted, install the “Top” Suspension System Adjusting
Screws (MB-390039) and the “Bottom™ (C936 Bearing Bronze) Suspension System
Adjusting Screws (MB-390878).

/&;ﬂ é//’////’/{ LI—25 -
Technlcyﬂ{)/ Date

LHC Q3 — LQXC Cryostat Final Assembly LHC Serial No.: LOXC06-0
Notes:
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6.7 Using LowerfSuspension System Adjusting Scrg,ws raise Cold Mass two (2) full turns.
j : . ( —
| s f"/f/ [0~ 5§ 07
echniciands) Date
6.8 Ensure Cold Mass has been adjusted in the Vacuum Vessel and that all eight (8) Adjusting
Screw s arg.ahigagd with threaded holes of Suspension System. _
, ©-25-058
/ Crew Chief Date
6. Install Target Holders (Right, MD-390539), (Left, MD-390540) and {MD-390211) as per
Q3 Cryostat General Assembly (ME-390132). —~
) / -y ] Y
A ﬂ/f/ T kD OF
Technician(s) 4 Date
6.10  Install Reference Socket Cup (MA-390426) as per Q3 Cryostat General Assembly
(ME-390132).
- j — o
P 7=~ ol
Technician(s»)y Date
6.11 Install the Support Bracket Assemblies (Qty. 4) (MD-390783) as per Q3 Thermal Shield
Assembly (ME-390436). L
A zzeee gy - 1025 -
chhmcian\a 3 / Datc
i /
|
i
:
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LOXC06-0

Notes:
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7.0 Final Electrical inspection

7.1 Perform an electrical inspection on each of the Individual Quadrants and the Cold Mass.
Refer to the Valhalla and Leader Free Standing Coil Measurement Procedure
(ES-292300).

To measure the Resistance of a Q3 Cold Mass:

Use Valhalla Scientific 4300B digital micro-ohmmeter.

Set Test Current to 0.1 amp.

Set Scale to 2V full scale.

Turn temperature compensation on.

Turn test current off.

Connect Iy to Q4 inner power lead as shown in figure.

Connect I, 5 to Q3 inner power lead as shown in figure.

Turn test current on.

Connect Vi and V¢ to voltage taps as shown in resistance table.
To measure Total with leads, connect Vi, to Q4 power lead and V o to Q3 power lead.
Read resistance and record in traveler.

~Oo0eNOO RGNS

—_ =

LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LQXC06-0

Notes:
Page 32 of 40



e

TD/Engineering & Fabrication

Specification # 5520-TR-333730

September 27, 2005
Rev. D
(Q3) Resistance Nominal 3.35 to 345 Q
Totai Resistance
Connect{ Fermi CERN KEK
Vo |VTalQ3 JEET113 | ay S
Vio [VTclQ3 |EE1213 A 3,4/ q
Vi |VTc1Q3 |EE1213 c1 o
Vio [VTbIQ3 |EE1313 b1 5.4,/ o
Totai Resistance with Leads
Nominal 6.75 to 6.85 O
Vi [VTalQ3 |EET113 - al LT
Vio VIblQ3 [EE1313 | b1 s .. 23 Ql
Vi Q4 Power Lead
Vio Q3 Power Lead 4 -,Z f f Q
2 — vl
et C — LO-285 6%
echnician(s) Date

Check resistance of Redundant Voltage Taps,

Q3 Redundant Voltage Taps Nominal 3.35 to 3.45 Q
Connect Fermi CERN KEK Resistance
Vi VTa2Q3 EE1123 a2 :
Vio VTc2Q3 EE1223 c2 5.5/ 0
Vi VTc2Q3 EE1223 c2
Vio VTb2Q3 EE1323 b2 5.4,0 o)

I

Lo 25 a5
Date

LHC Q3 - LoxC Cryostat Fina| Assembly
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LHC Serial No.: LOXC06-0
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To measure LS and G ofa Q3 Cold Mass:

1.
2
3
4,
5.
8
7
8

Use Agilent 42638 LCR Meter.

Turn power on by pushing line button. Wait 30 seconds until display screen is lit.

Recall program #1. To do this, push recall (Rc)), then push #1, then push Enter.

Push Auto/Held button to release hold.

Verify that the frequency displayed in the upper right corner of the display screen is 1000 Hz and the
level recorded in the lower right cormer of the display screen is 1V or 1000 mV.

Connect Heyr 10 Quadrant 4 power iead as shown in figure.

Connect Loy 10 Quadrant 3 power jead as shown in figure.

Connect Hpot and Lot buttons to voltage 1aps as shown below.

To measure Q3:

L]
L]

9.

To measure Quadrants 184, connect Heq 10 VvTal (EE1113 for Q3), and Lpo 10 VTe1 {(EE1213 for Q3).
To measure Quadrants 2&3, connect Hpo 10 VvTct {EE1213 for Q3), and Lpat 10 VTb1 (EE1313 for Q3).
To measure total, connect Hpa 10 VyTai (EE1113 for Q3), andLpat 10 VTb1 (EE1313 for Q3).

Read Ls and Q from display and record in traveler.

LHC Q3 -LQXC Cryostat Final Assermbly LHC Serial No.: LC )XCO6-0

Notes:
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(Q3) inductance Nominal 15 to 16 mH
Conneat]  Term C_ERN KEK Total Inde:tance
Hpor |VTalQ3 |EE1113 al | - R
Leor (VIciQ3 [EE1213 [ &1 | /5.%/0)
Hpor |[VTc1Q3 |EE1213 c1
Leor |VTbIQ3 |EE1313 bt | /5 285 mH
Nominai 30 to 32 mH
Total inductance
HpQT VTalQ3 EE1113 al
Leor [VIb1Q3 |EE1313 b1 S0.592 mH|
(Q3) Q-Factor Nominal 1.0 to 1.2
t
Connect] Fermi | CERN | KEK Total @
Heor [VTalQ3 |EEN18 | a1 |
Leor [VTc1Q3 [EE1213 | //
Hpor |VIc1Q3 |EE1213 cl
Lror |VTBIQ3 |EE1313 b1 /' /
Nominal 1.0 to 1.2
Total Inductance
Hpor |VTalQ3 |EE1113 at
Lror |[VTbIQ3 |EE1313 b1 /. /S
g /’Méy’%/{ AL -5 05

’/?mhnician(s)//

!

LHC Q3 - LQXC Cryostat Final Assembly
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To measure the resistance of a Thermometer (RTD):

————— e ———— A —

1.

Use Hewlett Packard HP3457A digital multimeter.

2. Record temperature of building within +/- 5 degrees.
3. Press line button to turn line on.
4. Connect wires as shown in Figure below.
U+ (Black) to Sense HI
I+ (Yellow) to Input HI
U- (Red) to Sense LO
I- (Green}) to tnput LO
5. Push blue button (function key) once.
6. Push OHMF button.
7. Verify arrow in readout is above the 4WQ (meaning a 4 wire resistance
measurement).
8. Read resistance in ohms and record in traveler.
Hewlet! HP3457A SENSE INEUT
CICOCID Dmooos

4w
Line 0 s | s |

O0cocs e

e s ] s ot
[ 3 o
| [ e s |

O
e e e
s e [ s |

{ 1

H O,

Lo

o

/

DHMF Button Blue (function) Button

U+ Black ]
I+ Yellow |- R
- Red }—onrm———
I- Green

Thermormeter

RTD)
To measure the resistance of a Cryogenic (Warm-up) Heater

Specification # 5520-TR-333730

September 27, 2005
Rev. D

1. Use Hewlett Packard HP3457A digital multimeter.

2. Record temperature of building within +/- 5 degrees.

3. Press line button to turn line on.

4. Connect wires as shown in Figure below.

5. Push blue button (function key) once.

6. Push OHMF button.

7. Verify arrow in readout is above the AWQ {meaning a 4 wire resistance measurement}.
Note: Although this is technically a 4 wire measurement, it is effectively a 2 wire
measurement, since there are only 2 wires connected to each heater.

8. Read resistance in ohms and record in traveler.

Hewlett HP3457A SENSE INPUT

Packard

v s | e
g | s e

-
une =3 3 o O o o |

[t o s i
a1 s s et

/oo
Ve

LHC Q3 - LQXC Cryostat Final Assembly

0 o= EI:!E\-_
' \

OHMF Button Blue {function) Button

Warmup
Healer

Page 36 of 40
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Specification # 5520-TR-333730
September 27, 2005

LA

Q3 Protection (Strip) Heater Resistance

Fermi CERN KEK | Description Limit Resistance
H‘IaQS YTi113:| At | Circuit A 28032 n: |
‘H2aQ3 | YT1113-] HA2 | T Bor 038
H1bQ3 | YT1123+| HB1 et | 2810320 |5 s
H2bQ3 | YT1123-| HB2 -2/ 5

!

LHC Q3 - LQXC Cryostat Final Assembly

|t ALY
/ﬁhnician(s) / /

Page 37 of 40

Rev.D
; Q3 - RTD's and Cryogenic (warm-up) Heaters
| Temperature of Building (+5°):_ 70 Y
MFR
Component Fermi CERN Range Resistance Resistance
{Expedition)
Q3 RTD, primary TaQ3 | TIB313 | 6010700 [£ &/, 3/ ol . 287 0
Q3 RTD, redundant ThQ3 | TT8323 | 6010700 | , 5~ ,4¢ Dl 2. 2 ié 0
Q8 Cryogenic {warm-up) Heater (LE)- { . 1 1 | o
wire at top (CERN #1 [+) WiaQ3 L EHBS13 ]
—— ————i—em — , 16to 18.5Q -
03 Cmge"lc (_wam'up) Heater (LE) - W2aQ3 EHB8313- T / 7‘ Z? /
M{g_;_at-poﬁom_(CEHN #11) ) - 1 st " 0
Q3 Cryogepic {(warm-up) Heater (Non- W1bQ3 | EHa323+
LE) - wire at top (CERN #2 I+)
16t0185Q |77 373
Q3 Cryogenic (warm-up) Heater (Non- w2b03 | EHeaza. -
LE) - wire at bottom (CERN #2 |-} 0
D e coeifl S-S
Te‘ghnician(s) & Date

Using the Hewlett Packard HP3457A digital multimeter, measure the Protection (Strip)
Heater Resistance for Q3.

So 25 0T

Date

LHC Serial No.: LOXC06-0

Notes:
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7.2 Using the Vathalla 4300B, connect 10mA applied voltage thru the corrector Power Leads.
Measure Resistance and record in the table below.
CorrectorBusleads .
' V3A | V3B H3A HSB. B3A | B3B ; B6A : BEB
V2A | V2B | H2A § H2B | B4A ; B4B : A4AI A4B
VIA i VIB i HIA | H1B | A2A i A2B ;| A3A ; A3B
(View Loaoking from DFBX into Q3)
Power Labels i
Corrector Readout Labels Resistance No_mlnal
Element ™ 1o Resistance
A2A | EES223 050 ] 05710.0630
MQSX EE8223 A2B pa | a8 | 4¢3 7.22 to 7.98Q
A2A A2B 26§ | 720107.960
V3A EE8113 L O0/0 .010 to .025Q
MCBXV | EE8113 vaB vaa | vsB | ;7. 20 | 1657t018.320
V3A V3B 7.3/ 16.56 to 18.31Q
H3A EE8123 . O0/dD © 010t0.025Q
MCBXH EE8123 H3B H3A | H3B 2¢0.3 20.35 to 22.50Q
H3A HaB 20,35 | 20351022500
B6A ~ EE8613 . 0/l0 .010 to .025Q
MCTX EEB613 B6B | BoA | BB | 5o [T 93.45 to 103.290
o
B6A B6B 75,49 93.33 to 103.15Q
B3A EE8313 _0]0 01010 .0250
MCSX EE8313 B3B B3A [ BB | 27, 75 | 26.471029.260
B3A B3B 27,90 | 26451029230
AdA EE8423 . 0/0 .009 10 .011Q
MCOSX | EEsa23 A4B ama | a8 s s/ 11.1810 12,360
AdA AdB 1/ b2 11.12 t0 12.29Q
B4A EE8413 Lo/0 | 01010 0250
MCOX EES413 B4B B4A B4B /2 ¢ | 11.861013.11Q
B4A B4B /2 .56 | 12161013.450
A3A EE8323 f D 009 to .011Q
MCSSX EE8323 A3B A3A AB | g o2 11.59 to 13.81Q
A3A A3B /2,23 12.66 to 14.00Q
) Xy A JO-ZE-DS
ﬂ(f:chnic'ﬁn(s) / Date
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LQXC06-0
Notes:
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8.0 Final Preparations

L';/ 2 /o%’

8.1 Perf?%nqi}\Masuremem.
<k ' |

Respofisible Authority/Physicist. Date
8.2 Perform a Final Cryostat Pipe Survey measurement.
Aep ——— -7
1 e oy & L F s
ol Responsible Authority/Physiclst Date

8.3 Install Conflat Flanges (MA-390374) w/ Copper Gaskets (MA-390375) and Bolt Set
(MA-390376) to Cry?}tat as per Q3 Cryostat General Assembly (ME-390132). N

4 ) < 4 = - P .'}-VG {_—
(VST — =

Date \\,_9\(\ =0 G

% s T ,
’ Technician(sj

——

84 Perform a pressurized Helium Leak Check of the Cryostat Assembly.

Part No. DETERMINATION OF DETECTABLE LEAK

MD.S. = ((Response — Background) + Leak value) = MDL

. SCALE UNITS | SCALE UNITS
?‘PAESE_}A;;\I;ES féi(ﬁ& EN(‘?ES;SRE MDS Response | Background Leak Value MDIL
PRORBE FLOODING
o
Wilsew 230 x| X Boxs TJaxy | 32ke | z2%e-10
S . \ 9\\ 2\ o5

Date

85 Ensure all Pipe i@s are in place.
: /‘ / .
o [ V.

N Responsible Authority/Physicist

J 2 - /’4-653“"'"

Date

)
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LOXC06-0
Notes:
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9.0 Production Complete

9.1 Process Engineering verify that the LHC Q3 Cryostat Assembly Traveler (5520-TR-333730)
is accurate and complete. This shall include a review of all steps to ensure that all operations
have been completed and signed off. Ensure that all Discrepancy Reports, Nonconformance
Reports, Repair/Rework Forms, Deviation Index and dispositions have been reviewed by the
Responsible Authority for conformance before being approved.

Comments:

e cfotlok

Process Enginecrin\gﬂaéi enee Datd

LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LOQXC06-0

Notes:
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. Revision Request Control Number: 1805
!
Specification Number: 5520- TR - 333736] Current Revision: [I

Traveler or Docuiment Title [I:HC Q3 LQXC Cryostat Final Assembly Traveler —]

Step #/Description of Revision:

4.19  Change sign-off from Technicians to Weldor

4.37 Remove step. Same as 4.40

Step 4.37a Weld Heat Exchanger Outer Shell Extension Spool.
4.39  Ensure the pipe is perpendicular to the end cap when tack welding the pipe to the end cap
440 Remove step. Same as 4,37

4.44 Remave step,

4.45 Remove step.

4.55 Move step to 4.32

5.14 Reverse with 5.15

8.2 Step to be verified by Lead Person

87 Now Step 8.5

8.8 Now Step 8.6

8.5 Now Step 8.7

8.6  Now Step 8.8

L Bob Jensen j L Bob Jensen j L 12672006 —I

Originator Responsible Authority Date

Revision Incorporated into the Traveler: L —l L j
Revision Incorporated By Date

Process Engineering Final Review: L _I L —l
Process Engineering/Designee Date

Revision Request Form




TD / Engineering & Fabrication Specification # 5520-FM-318904
September 24. 1999
Rev. H

Instructions for the completion of the Revision Request Form

Note(s):

Multiple steps may be effected by one Revision Request Form but only one specific Traveler or Document may be
effected by each Revision Request Form.

If completing this form by hand. a Revision Request Control Number must be obtained betore processing.
If completing this form entirely by electronic means. the printed copy (o be filed in the Process Engineering Office is o

be initialed by the individual incorporating the Revision Request and the individual who reviewed ihe Traveler or
Document.

Originator Instructions:

1) Specification Number: - Enter the Specification Number of the Traveler or Document to be revised. (Docurnent title
is inserted awtomatically from the spec. #)

2y Current Revision: - Enter the Revision of the Traveler or Document to be revised.

3) Step# / Description of the Revision: - Enter a description of the revision to be made and the step# it applies to. if
applicable. If needed to describe the revision attach a copy of the page(s). If the revision is coming from a related
document such as a Discrepancy Report or an Engineering Order attach a copy of that document to the Revision
Request Form.

4) Originator: - Originator is the person generating the form. (Select Name from List)

5y Responsible Authority: - Responsible Authority is person responsible for the process in question. {Select Name from
List)

Process Engineering Office Instructions:

1) Revision Incorporated into the Traveler: - Signature of the individual who incorporated the revision.

2) Process Engineering Final Review: - Review the Traveler or Document revised, sign and date the form. The original
completed Revision Request Form will be retained by the Process Engineering Office in the Revision Request Binder.

Revision Request Form
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